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Most communities respond
5t to this with a mix of reactive



Plannin
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The most important, large-scale,
proactive step:

Where you do it can be just as
Important as what you do

Multifaceted — so how do
you bring environmental
concerns into this?

Impact Assessment Tools



A little history....

Northeast Ohio, 1992: “Our wetlands are failing”

Local Planners: Need model to assess impact of
land use change on hydrology.

Reality: Available models were data intensive and
complex — and getting more so.

The Aim: To develop a user-friendly model using
basic available data for land use and soils, In

response to the needs of planners and local
environmental groups.




L-THIA

Based on the rainfall — land cover — runoff analysis
method already used in many communities

Input: Land Use Pattern(s) + Solls Pattern

Process: Dally Runoff and Pollutant Loading
Calculations (30 years)

Output: Average Annual Runoff and NPS
loads for Specific Land Use Patterns
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Users only need to input their location, soil type, and the type of land use change
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Allowes users to input the percentage of irpervious cover of different land uses
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Large-Scale Implementation
- [CMA (International City/County Management Association)
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Example Applications of L-THIA

Impacts Assessment for:
proposed land use change and wetland hydrology.
residents downstream of a proposed land use change.

tourism / agriculture transition impacts on a coastal
watershed, Barbados.

past and future land use change in an urban-rural fringe
watershed, including impact fee assessment.

Watershed scale implications of land use change for NPS
pollution



Note addition of buffer
area in Scenario 2

Note: parcels are included
In Scenario 3 figure to |
illustrate dependency of i
conservation design on lol 4
size

Land Use

Example: Chagrin River =

[ Forest

Watershed Partners, i
Griswold Creek Watershed R

I High Density Residential

771 Low Density Residential

Bl HD Residential-conservation design
¥ LD Residential-conservation design
[ Vacant land




Proposed approaches would reduce
but not eliminate the impact
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So how do you do it?
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A5 local land use decisionmakers, runicipal and county leaders regularly measure the
benefits and costs of developruent proposals. [n addition to factors such as the extension
of existing infrastructure and the delivery of govermrment services, local officials are
begirming to consider the irapact that land use changes will have on a coranumity's water
quality.

Land use charges can significantly itnpact groundvrater recharge, storrorater drainage, and
water pollution. The Long-Terr Hydrologic Impact Assesswaent (L-THIA) model was
developed as an accessible online tool to assess the water gquality irpacts of land use
change. Based on comrunity-specific climate data, L-THIA estimates changes in recharge,
nmofY, and nonpoint source pollution resulting from past or proposed developrent. &5 a
guirk and easy-to-use approach, L-THIA's results can be used to generate coraramity
awareness of potential long-termn problems and to support planning aireed at mirdmizing
distuthance of critical ateas. L-THIA is an ideal tool to assist in the evaluation of potential
effects of land use change and to identify the best location of a particular land use so as to
e rinivr Irpact on a comranity’s natural ervironraent.
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Information and Guidance Toal)
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CAAGIS (Center for Advanced Application of GIS)

Agricultural & Biological Engineering Department, Purdue University

ARE Bldg. 225 5. University Street, \West Lafayette, [N 47907-2064
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Queried results for, spatial data - Microsoft Internet Explorer provided by F 2} L-THIA Basic Input - Microsoft Internet Explorer provided by Purdue University

B

0 Back - File ) Address |ﬁj http:ffpasture. ecn.purc V| Go Links 0 Back - Eile > Address |£:| http:ffpasture. ecn. purdue. eduf~swatergen/owlsfoutputfigfwdej V| Go Links = G(‘Jngle - i .""l'
-~
Queried results for spatial data L-THIA Basic Input
Home
f_n;:::ntatinn + Name to identify owipui:
Basic_ Input + State :
Dalaoes .
Impervious S
Emeuions LAND USE HYD. SOIL GROUP 1 2 3
[scEnamIOT | [SCENARIOZ | [SCENARIOS3
|Water,-"WetIands V| |28.6 | | | | |
|Water,-"WetIands V| |22.2 | | | | |
Watershed maps If you want to review the maps extracte |Agri cultural v| |25'6 | | | | |
|Agr|cultural V| |3.4 | | | | |
lick here ta ch land i AL : : :
Lovensy e 5 e R —
|L0w Density Residential V| |5.4 | | | | |
f download th
gels"\;u want to download the mapz extrag | Grass/Pasiure v| |206_2 | | | | |
oo |Grass,-"Pasture V| |22.? | | | | |
[s] P,
= [Forest v &) e | | | | |
‘II;and l:lse and szgolglgiiSEil b{-}r'oup data ;rer';pr'epar'ed, =0 you cadn conﬁuf:r"r_'lIo;g—Ter'd | Faorest V| |31 9.3 | | | | |
or the watershed, Click the button named " Data preparation and run L- ", aru
the L-THIA madel will be displayed, In a similar manner, you can estimate peak runcf] | SELECT LANDUSE v| | | | | | |
SEDSPEC, ¥aon can also estimate the amount of impervious area in your watershed. | SELECT LANDUSE v| A | | |
Data Preparation and Run L-THIA .
T T T D
Back to Watershed Delineation

|4

@j Done

0 Inkernet




L-THIA output - Microsoft Internet Explorer provided by Purdue University

File

. Address |ﬁj httpefipasture. ecn.purdue. V| Go

! Links

Tables and charts for interpretation

in
562

Runoff Depth

5.254
5.004
4.754
450
4254
4.00-
3.754
3.50-
3.259
3.004
2.754
2504
2254
2.00-
1.754
1.50
1.254
1.00+
0.75
0.50
0.254

%\PaE{‘erWaﬂands

Grass/Pasture  Forest

Agricuttural

Evvaterivetiands
mWaterietlands

O Agricuttursl

B Agricuttursl

O Low Density Residential
OLoww Density Residential
B Grazs/Pasture

m Grass/Pasture

EForest

EForest

Untitled Document - Microsoft Internet Explorer provided| by Purdue University

~
L-THIA OUTPUT
Home Feenario Mame ; wdejyl2859
Documentation Total atea: 13246 acres
State : Michigan
L-THIA
County : Muskegon
Basic Inpui
Detailed Input
Advanced Input ) x
Impervious Link To GLY RAINFALL DATA Terf File
Input
Reload Data
PII{W?.lut: Average Annual Runoff Yolume for SCENARIO 1
es
. 0 o Average Annual Runeff
Save Quiput Landili=e Hydrologic Soil Group Area (acres) Volume (acre-fiy
Ouiput
W ater/Wetlands A 286 ]
Runoff
NPS WaterWetlands C a2 0
Yhat iy 256 329
34 1.26
76 222
34 175
206.2 889
227 493
3.1 16.51
3193 56.18
Total Annual Yolume (acre-fi) 9507
Average Annual Runoff Depth (in) 024
Average Runoff Depih For Hydrologic Soil Group And Landuse Combination
Land Use Hydrologic Seil Group Curve Nunher Runoff Depth (in)
Watet/Wetlands & 1] 0
Water/Wetlands c a i}
& gricultural & fig 1.55
A gricultural C 82 4.5
Low Density Residential & 34 097
Low Density Residential C 20 392
(eazaPastive & En n+? A
< I >
@j javascripkiwindow, open{’npsbar0. html', ", width=600, height=500, menubar=yes, resizable=yes, left=0,top ® Internet

Fie | Google - - | Bpsearch b @search Site | F0Mews 7
Average Annual Hitrogen Losses in lbs
lhs
297 .50
250.00+
260.00+
240,00+
220.00+
Evvaterivetiands
200004 Wateratiands
180.004 O Agricuttural
B Agricuttursl
160.00+ O Low Density Residential
140.004 OLoww Density Residential
B Grazs/Pasture
i, B GrassiPasture
100.00+4 EForest
an.004 EForest
B0.00+4
40.00+
20004
0.00

SCENARIO 1




<23 L-THIA - BASIC INPUT; - Microsoft Internet Explorer provided by Purdue University

Fle Edit W¥iew Favorites Tools  Help Address |@j http:fipasture. ecn. purdue, v| Go

: »
Address ‘!éj hitp:{fpasture ecn.,purdue, eduj~watergenowls/cgi-bin-infqs_after_ V| Go :links ;f

5
 He

O hd Edt Wiew Favorites Tools  Help

Online Web-GIS Digitizing Tool ABE, Purdue LI
Edit Select Erase Review | Erase Al
Draw Rectangle Circle Polygon
Zoom In Fit Window Zoom Out

Legend

L Highways
Roads
Flowpath{strean}

L County

W) akes

M Strean

Hatershed boundary
Aerial Photo

Learn how to use this tool

GIF slides version

rashatilsic ]

g HTLIL version
& Summary

Serial No. Areasd. km Land Use

1 0.045852239462399115  Commercial

2 0.0620214976511988 High Density Residential

3 0.18364500541439643  Low Density Residential P1700 (at 1:1 zoom level)
4 0.10557227335679796  Industrial

Java Applet Window I

L

2. To merge the land use map digitized into original data, click button below,

L

Click this button fo save the drawing polygon file onto the Server

1

Click this button to merge digitized land use with watershed land use magp

‘IA

[

. Land Use Change Using
On-line Digitizing Tool

Queried results for spatial data a

If you want to review the maps modified from
online digitizing,

Bigitized area maps

click here to see the Mapserver GIS display,

Land Use Change Report
after Digitizing

== e W

|__{ peak runoff rate from the watershed using SEDSPEC. Yon can also estimate the amount of impervious aren in your digitized area.

fon and Fun L-THIA

& Done Internet




But What do the Numbers Mean?

a More Information - Microsoft Internet Explorer provided by Purdue University

|Jq='}}

J File Edit ‘iew Fawvorites Tools  Help

|J Address I@ htkp: /s, ecn. purdue, edufrunoff) "'I a0

Home

Documentation
L-THIA

Basic Inpui
Detailed Input

Previous
Results

What Can 1 Do?

strategic Land TTse Management Techricques
to IWhnrmize the Impact of Change

Leath imote

Analyzng Eesults

& Eetrieving output from past model nmns
e Interpreting model results
o Case Studies

Defirntion and Cost Estimates of Urban Best

Ianacement Fractices

L |4 Inkernet




2 L-THIA Advanced Input - Microsoft Internet Explorer H=1E3

File Edit ‘“ew Favorites Tools Help l?

OBack Y | \ﬂ IELI .;\_ /--: Search ‘\;;:._-.:..;"Favorites @Media 6:‘ = @ f__; @

Address 22]http:,l',l'www.ecn.purdue.edu,l'runoff,flthia,fadvanced_input.htm hd EGD Links *

Ey
R L-THIA Advanced Input
Documentation
L-THIA How To use this page
Basic Input
Detailed Input
Advanced Inpwt
Impervious » Name to identify output: example
Input
s State: Michigan v
Consis Data
+ County : Muskegon v
Pllt‘e;i:lut: o Aream: acres W
(View Maps)
SCENARIOT Modify EMC Values if Desired
SELECT Land use
LaMD USE Soil | Similar to the Custom
Land use - -
Area Mitrogen  ||Phosphoro|| Susp Solid|| Lead
Industrial |8 A || | SELECT LANDUSE » | |1.26 n.za G056 0015
SELECT LANDUSE A4 A v || | SELECT LANDUSE
SELECT LANDUSE A4 A v || | SELECT LANDUSE
SELECT LANDUSE A4 A v || | SELECT LAMNDUSE
SELECT LANDUSE A4 A v || | SELECT LAMNDUSE
SELECT LAMNDUSE A4 A v || | SELECT LAMNDUSE -
< >

2] Done ® Internst




DSPEC

http://pasture.ecn.purdue.edu/~sedspec

2 Short-term Runoff Tools - Microsoft Internet Explorer provided by Purdue University

« ” File ” EAddr’ess ‘@ http:ffdanpatch.ecn, purdue, eduf~sedspeci V| Go EL\nI@ = Google- ” .',’
~
Short-term Runoff Tools
* SedSpec

SedSpec iz an expert system that will azsist you in analyzing runoff and erosion problems on your site by determining
the peal: rate of runoff from the area. The analysis will provide information about different types of mmoff and erosion
control structures.

Rational Method

The Rational Method is a simple method of predicting the pealk rate of nmoff. It is an oversimplification of the
complicated runoff process, but it is considered accurate enough for runoff estimation in the design of relatively
inexpensive structures where the consequences of failure are limited (i.e, fallure will not result in logs of Life). This tool
retumns the peak rate of runoff, the depth of runoff (computed using the SCS CN method), the computed time of
concentration (using the Kirplich formula), and the corresponding rainfall depth.

TR-55

Technical Release 55 (TR-55) presents simplified procedures for estimating ninoff and peal: discharges in small
watersheds. While thiz TR. gives special emphasis to urban and wbanizing watersheds, the procedures apply to any
small watershed in which certain limitations are met. This tool will returm the peals rate of runoff, the depth of runoff
(computed uzing the SCS CI¥ method).

Database Frontend
Here you can retreive raintall depths from the databases used by SedSpec. You can choosge befween Technical Paper 40

nn maet s PRV T - . P -

Iﬁ Done ‘ Internet




Input for Area, HSG, and Land use

Design Runoff Rate Calculation
(Rational Method)

Select the units of area: |acres "I

Hydrological
Area  Soil Group Land Use Level of Use
State Soil Map
|4D |Eij |Grass,."FDrest Combinatiunj |Heavy j
| |Aj |F0rest j |Heaw j
| |Aj |Fl:|rest j |Heaw j
| |Aj |F|:|rest j |Heavy j
| |Aj |F0rest j |Heavy j

™ Check if you have more hydrological areas in your watershed.

I~ Check if you would like to provide your own rainfall depth (Leave unchecked if you would rather
use data from TP-40).

Compens

Glossary




This i1s how a
culvert design is
presented. The
applet provides
the user the
opportunity to
change the
number of
culverts. Cost
and size change
accordingly.

Culvert Dimensions

Your site requires 1 culverts of the diameter given below.

Culvert diameter: |48 inches
MNumber of Culverts: I - I
Diameter

To solve your erosion problem, you need culvert{s) of the above zize. If you would like to see the
difference more culverts would make on the size, select a different number from the drop down menu
above.

Do not build anything on the above drawing. I iz only an approximation. Confact a qualified
engineer jor detailed drawings and specifications.

Return to Possible Engineerine Practices




Buttons allow
the user to
change
dimensions.

Grass Lined Channel Dimensions

Channel width 18 fest
Channel depth 2 feet
Increasze ‘Width Increasze Depth
Decreaze Width Decreaze Depth

These are design widths and depths.

Width

Depth

Construction of a grass lined channel similar in size to the one above will help solve your erosion
problem. The drawing above iz based on information pertaining to your site. The dimensions were
calculated from rainfall and topographical information of the site. This drawing should give you a

rough idea on how large a grass lined channel you will need.

Do not build anything based on the drawing. You need to contact a local contractor or engineering

Jirm to get construction quality blueprints.

Return to Possible Engineering Practices

1]




L-THIA GIS Predicted Results

% L-THIA NPS Runoff Depth [

EI|E Edlt Mle e = p—— S }Mlndow J:lelp LTHIAGIS
|§%Ik|\| _____ Ialalé“pl*%lé'l.__

%! Untitled

] LTHIA R unoff Deptl ]
0.584- 3.073 c
55s- 51 Nitrogen Loss
[_]5.156- 10.56¢ . — =
[ 10566 - 19 6 : =
B 12.624 - 30.4

I 20929 - 23 5

; ] Ele Edt Yiew Theme Analpsic Suwface Graphics Window Help L-THIA GIS

|E I II III III IIIIEIIEII

|:| Mo [ ata Fa

_ | Curve Number gen i
[]s85-70 o
[ 171-75

TG - 22
gBS as I ﬂ Honpoint Source( TN : kgfeell) == &
o .I [ loz08- 2852
I =6 - 21 - @ [ J=2852- 13.317
Il = - 24 = 13317 - 20.780
[ JHoData - [ 20729 - 26 38
Mo [ ata
Sail_grid
) —I -_92 _ | Runeff Wolume (m#*3/cell == gen
Scriptz ¥ — ;I [ ]=2a7.854- 1566.871

[ ] 1566971 - 2628.885
[ ] 2625885 - 5367 272
[ ] 5387.272 - 10010 483
[ 10010.483 - 15514.306

I 15514.306 - 19671312

I MeData

_ | Runoff dapth (em) CN Method - &
[ Jo485- 1.814
[ ]1814- 244
[J244-3503 LI

AT L ARAR




Important Questions
(we know they are important because.....)

Cost: There is no software or site access cost. $0, honest!

Knowledge / Technical Expertise: Basic Version: Middle
school teachers use this with their students.

Data: Basic data for IN, IL, OH, MI, and WI is online — you
can start with nothing. You can use your own data and
customize the tool.



Important Questions

Staff: No commitment for user

Platform: Basic Version: Internet Access. You can run a
GIS version if you like

Validity: Consistent with empirical data and other models.
Accuracy increases with local calibration.




Important Questions

Transparency: If you've forgotten, it's explained at the web
site

Understandability: Tool produces average annual runoff
and pollutant loadings for each land use decision.

Scope: Can be used at site or broad scale, but should be
used at the scale of the land use decision.




How Is L-THIA Used?

Near Columbus, OH — significance of
urbanization on runoff and water quality

Triangle Park, NC — comprehensive land use
plan

NASA KSC, FL — impacts of historical land use
change

Northeast OH — land use planning policy
assessment

Indianapolis, IN — historical impacts
Kokomo, IN — TMDL development



() Back -

o

SEARCH/
LGEAN CITY

/

UPDATE
SERVICE

5

TE M.

=

P

ASK
LGEAN
=)

HOM

=

A Long Term Hydrologic Impact Assessment (L-THIA) - Microsoft Internet Explorer provided by Purdue University

A=

&

Local Government Environmental Assistance Network

HOT NHAT'S | REGULATORY TOOLS &
TOPICS | "NEW? | INFORMATION [RESOURCES | CALENDAR
.

@ Land Use Impacts on Water Quality

A local land use decisiorrnakers, rounicipal and county leaders regularly measure the
benefits and costs of development proposals. In addition to factors such as the exension
of existing infrastructure and the delfvery of government services, local officials are
heginning to consider the impact that land use changes will have on a corpomity's water
uality.

Land nse charges can significantly irapact groundweater recharge, stormowater drainage, and
water pollution. The Long-Term Hydrologic Impact Assessraent (L-THIA) model was
developed as an accessible onling tool to assess the water quality impacts of land use
change. Based on comraunity-specific climate data, L THIA estirmates changes in recharge,
runoff, and nonpoint source pollution resulting from past or proposed developreent. Az a
quick and easy-to-use approach, L-THIA's results canbe used to generate compaunity
awareness of potential long-term problems and to support planning aimed at rinimizing
distuthance of critical areas. L-THIA is an ideal tool to assist in the evaluation of poterdial
effects of land use change and to dentify the best location of a particular land vse 50 as to
e ririreurn irapact on a coraranity’s natural ervironment.

Differences Beiween the Models

+ Basic L THIA
Users only need to input their location, soil type, and the type of land use change
taking place

» o g . » oo »
Eile: : Address @ http:f s, ecn, purdue. edugfrunafFy V| Go i Links : GODSIE '| ?
/ ~

Changing Landscapes:
Anticipating the effects of
local land use decisions.




